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By llKMn SllALKU \\ 1I.L1A.MS. 

Of ConK'fl ( nirt rsih/, Itharn, \ric ) <nh\ 



Jii the (‘()urs(^ of j)n‘j>arini>' (h'xn’ipt ions ol‘ tlu' fossils of the CTa])- 
man sandslone of Maine ( from sptaameiis l)(‘loiii>:iii<>‘ lo tli(‘ \ \ S. 
National ^Luseiim in AVashiipatoii ) , it has \)vvn found lu'cessarv to 
revise the ^'eneric limits of the ^eiiiis l^icrnun as originally deliiied 
by (loldfiiss/* 

In the generic diagnosis (Ix)th the Latin and German forms of it) 
Goldfiiss made no mention of the surface sculpt iiiv. In the present 
state of taxonomy, however, the presenc(‘ or ahsi'iici' of radial surface 
sculpture a])|)eai‘s to be of inoi*e than speeihc sigiiiticance. 

It is therefore proposed to restrict th(‘ gcuiiis J^tvrhwa to that se(‘- 
tioii of the 01 ‘iginal genus which includ(‘s tln^ hrst s])ecies. Picr'nua 
/(( ris, as tyi)c, the surface of which is normally marked only by con- 
centric lines of growth; and to erect new generic groups for the other 
sj^ecies of Goldfuss's genus. 

The following fourteen species w placed under the gcmerie naiiK* 
Pterinea by Goldfiiss: 

1. Pterinea Irerir^ the type of Pferitnur (loldfiiss, ,sr)isa sfiirfn. 

2. P, rentri<‘osio the type of M Irropicrla Freeh. 

3. P. hlearlnata. Orumntjfrin hivari)\ata Goldfiiss species. 

4. P, phuuo a s])ecies of Tohnuia. ik'w gi'iius. 

5. P, eloip/afa. a species of Tohnaia^ ikmv gimiis. 

(). P, llneatio the tv])e of Tohnaia. new genus. 

7. P. radlata— l an A viculopectinoid sIk'11. 

8 . P. earinata^ B pam pterin (urinntn. 

0. P. ele(janr>^ a species of Cpprii’nrdinin. 

10. P. liunellosn. a species of Aeti nopterelln. new genus. 

« Ooldfiiss, Petrefneta (Jerinania', LM ed.. isu:*,. Pt. 2. pp. 12U liiU. pis. cxix. 
cxx. 

' Proceedings U. S. National Museum, Vol. XXXIV— No. 1 600. 
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11. 1\ rcti(‘uJ<(ta. ;i species of ArthioptcrelJd. new genus. 

12. P, triyona^ Conocard bnn trUjona. 

13. P. co^tata. a s])eeies of CorndUtc,'^^ new genus. 

14. /\ fasc'uadata, the type of CorneJUtcx, new genus. 

Of the above list, numbers 2. 3. 7. 8. i) and 12 aiv already re(‘ognized 

by authors as not included in Gold fuss's genus Pterlnca. The dispo- 
sition of them and the other sjx^cies is indicated above at the right of 
the list of names. 

Of the original s]>ecies de.scribed by Goldfuss under the generic 
name Pterlnca the following are without radial surface sculi^ture: 
Pterlnca tarlr,^ P. rentnco^^a^ P. hbuirlnata ^ P. ptana (in part as 
represent(‘d ])v figs. 4 e\ d. e and /. not 4 

Pterlnca ta rls is the first sj)ecies descril)ed and well illustrates the 
gimus. It is the tv[)(‘ of the section of Pterhma in which there is no 
radial sculi)tur(‘y and ma}^ appropriately be taken as the type of the 
genus as emended. 

Genus PTERINEA Goldfuss (sensu stricto). 

Type. — Pterlnca tacrls Goldfuss. 

Dlaynoxh . — 1. Hinge line long. 

2. Valves eipial in circumference I)ut uneijual in convexity: both 
more or less c<)iivex: the left valv(' always convex; the right valve in 
first half of gi'owth convex })ut less .so than the left, and low convex 
to flat or concave (resii])inate) in the ventral part of shell at maturity. 

3>. Eai’s well developed, more or less distinctly differentiated from 
the ])ody of shell, reaching to or in front of the extreme anterior edge 
of the body of the shell. 

4. Wings more or less di.stinctly differentiated from the body, 
flattened. rea(‘hing posterioi ly as fai* as the exti*eme postei‘ior margin 
of the .shell. 

7). Body of .shell with its longer axis ])roduced ventrally at a con- 
siderable angle from the hinge line. 

(). Bo.stei'ior nurscular .scar distinct, large and more or le.ss .shari)ly 
iini)ressed in the shell wall. 

7. Anterior muscular scars small and generally strongly imi)res.sed. 
situated on the eai', not body, of the shell. 

8. Ligamcmtal area well defined and longitudinally striate. 

0. Posterior lateral teeth (or tooth) di.stinct, elongate, and situated 
at o!‘ near the junction of wing with the body of the shell. 

10. Anterior cai'dinal teeth distinct, .shoi't, sej^arated from the 
late)*al teeth, and inclined at large angle from hinge line. 

^ Freeli's “ i;nu>|»<‘ <F‘i* Tto’imrn Orrisp Die (U'voiiisclieii AviciUideii Dentsch- 
hmU; Konisd. l*renscli. (ieol, Lamlesanstalt, AhhanUI., IX, Ft. a, p. TD-SO. 



NO. ir.00. o\ TUI': iiEVisK^x OF }>ri:n]M:.\ ooLnFrss—w iujams. sT) 

11. Siirfacv smootli witli rniuvnl i'i(‘ iii*owth linos of siii’lnco ciiliro. 
normnlly not wi-inklod oi- (di‘\ ;it(‘d into rndin! liiu‘s or I’il^s.'' 

T\w type of tlie liX'ims, lUi rtnm !<« ris (dddinss, ruines iVom the 
n|)|)ei* robleiizijui, fniis, (d'rnniiiy. 'rii(‘ ( )i‘do\'i('i:i ii .s|H‘ci(*s Pfirinat 
dcmissa ol* ( onrjuK jmd At^irula awjdlaUt Phillips of Knali.sh Oixlo- 
vieiaii may beloiia to tln^ ^einis thus (niKnidiMl. 

(? Subgemis) MICROPTERIA Freeh. 

Type, — Pteeuuii rent t'Jroxa (loldriiss. 

Ptevlnen eeidrlci>Ru is shown by k"n‘fli to bo soj)aratiMl from the 
gi’ou]) of P, Jaeeh by tbo oontinuily (d‘ its liin^’o tcxdb and by tln‘ 
smallness oi the aiit(*rioi‘ t^ar. form of eoiniwily of tb(‘ left 

valve of that s])oeios is dilh'rent fi’om typical Ph nuea hi r'fs, ]\ 
eentelrom forms the type of Frc'clTs di\dsion ‘\arnpp(‘ doi’ PfvrJnea 
rodricosa,'- re^'ardino- tlie ehai*aeter of the teeth of which he says, 
“ nnd klijinte weaen dieses, an Aetinod(‘sma erinnerndon M(n*kmals 
zuni Vertretor einei’ Untero-attnna (elwa M icroptoria ) erhobon wei’- 
den."’ ^ This jvmoves re nt rt(‘OHa from th(‘ aenns Pfvr'nun (loldfnss, 
sen^H Hteleto as hei’e emended. Ptwhieu hUnrluidu is a (ii*ainmysia. 
Pterlnea plana (Joldfuss is I’eeoanized by (h'rinan authors as in part 
efjnivalont to ]\ Uneidit. Tin* smooth valves will [)robably ixmiain in 
the ^enns Pterlnea, 

PTEKIXKA LIXKATA (JOEDKESS THE HA TE ( H’ A MAV (SEXES 

TOIAIAIA. 

Besides the typical group of Pferlmds the original genus of Gold- 
fuss includes several species with distin(‘t I'adial surface sculpt 
The Idt auneas xvith fine jxidial lines were made by Fixm'Ii the typ(‘ of 
his ‘^gnippe der Pferlnaea llneafa for which he g‘E'e the following- 
diagnosis: Linke trappe gew/ilbt, rechte llach. Kadial slroifon foin. 

Vorderes ohr undeutli(‘h.'' This group forms a d(dinit(‘ and natural 
section of the original Gold fuss genus Iderlnea. In th(‘ diagnosis of 
the genus, therefore, belong in addition to tlu* points of dill’ercmcc' 
the other positive chai-actei’s of the original genus, nanndy. tlu^ long 
hinge lino, but chielly post(‘rior to umbonos; j-ight \'al\(* ri‘snpinat(* ; 

Freeh’s remark that “ Ftcriina larris . . . z<‘iir1 znw(M](*ii An<l(MTtmi,ii:(‘n von 
liadial rii)pon ” (i>I. x, hi?. .‘> />), (Dio Dovonisclion AvieuliU(‘ii r>ontschland. j). 
SO), (loos not invalidate th(‘ restriction aiM>v(‘ made, hut fnrnislios ix^ason tor th<* 
opiaion that g(meri(‘ characters like specific* chai'acters can not l)e reganhxl as 
ahsolntely fixed. In the siK‘ciin<Mi r(*f(*rred to i).v Frcvli then* is a rndinieiitary 
puckering of the border of the outer shell lanielhe in a late stagt* of gi'owih. 
It i.s, however, sufficient to state* that this is abnormal to lla* group of sh(*lls to 
which the emended definition of the g(*ims Tlt rinrn (loldfuss api)li(*s. 

^M)ie I )evonis('h(*n Aviciiliden Dents(*hland, p. !)T. 

Idem, p. 80. 

^ Idem, p. 71). 
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pres(‘ii(‘(» of rardioiil and lateral te(* *tli: i|'(‘iu‘ral form of tlie shell; and 
well defined nmsenlar seal's. In /^ Unvata tlu' radial senl])tnre covers 
the hodv, wiiiijf, and ears of tin* left vaha*; in the laglit valve the 
radial inarkinirs are restrictcnl to the j)ost('rior winir. 

Elrecting this oToup into generic rank it is proposed to call it 
Tohnaia." FiV(‘h included as repi'esentative species in the i^ronp the 
species PierUan lUivatu Goldfiiss (with Pfer'uHUf elmu/at(( Goldfnss. 
]\ phuut, ex])art(*, f. A. I\ I'meatn (o)ldfiiss of Sandberii'er, Roeiner 
and Follniann, and Psntdomonotis Manrei*, as synonyms of 

I\ liiuutfa) and the species Ari(‘}(la Manrei' as emended hy 

Freeh. ^ 

In describino- the “ grnppe " as a <>'enns and applyinof to it a definite 
generi(‘ name it is intended to ado])t as much as possible of Frech'S 
definition. 

TOLMAIA, new genus. 

Type, — P. Jin fat a Goldfnss. 

Dutyaosis , — A Pterinoid shell of medinm size, the anterior ear 
inconspicuous (‘’voi'dei'es ohr iindentlich'A : fine i*adial scnl]:)tnre 
marking- the surface of the shells i*adial streifen fein *") ; com- 
bined with the followinii' charactei's which the oenus holds in common 
with Jdff'nif(( Goldfnss as here emended : namely, valves ineqnivalve ; 
left valve convex but less so than in o-roup of Idcrinca rosfafa: rii>'ht 
valve less convex than left and flat to concave (that is, resupinate) 
toward its ventral end: both anterioi* ear and posterior wino’ present ; 
lio'ainental area loui!:itudinally sti'iate: cardinal teeth short and 
I'adial: lateral teeth (or tooth) oblicpie, situated near junction of 
win^' and body: anterior muscular scar well defined, small and 
situated on the ant(*rior eai*. The type species is from the ITpi^er 
Coblenzian, Goblenz, Germany. Idle s])ecies Pterhica {Pter'mo- 
tfUa/) inrurruta (dai'ke may belonir to this o-enns. 

A NEW (JEXrS FOLIAtANNELLA PUOrOSED FOU FTETilXEAS OF THE 
(JENEUAL FOliM OF I*. OSTKEI FORM I S FREOIl. 

In the '^(/rappe der PternuKt ffiitrico^^a" Freeh included a new 
species desci'ibed by him undei' the name Idertnea ihArclforiiitH, 

This species (lifters fi'om P, rf)itrtcos(( in having fine radial lines 
on the left valve and in othei* ways. Specimens from Blaine offer 
superficial resemlilance to Fi'eclbs species, but diftei* fipm both the 
o-eniis Miffoptcria Fi'ech and the species Idevuut a ostreifoiinis Fi'ech. 
A Maine specimen has already been fiirured, and specifically named 
by Clai'ke Pterlnea mahiensis,^' which will serve as a ty|)e foi* this new 



^ From the Greek roA/m, signifying boldness or courage. 

* Frccli, r>i<^ d(‘voiiiscIien Avicnli<len Deutschland, pi*. nn, PI. 

^ Some new l)evonic Fossils, N. Y. State Mus. Itull., No. 107, IPOT, p. 1101. 
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i!*eiuis. For this grou}) tlie iiniiie F muh t^cUa is proposc'd in lionoi* 
of Di*. Otto Follinann; who has r(‘n(I(M‘C(l a last in^ ser\ i(‘c to Pak'onto- 
looy ill his work FlK'r l)evoiiiscli(‘n A viciilartHMi. 

FO LUM AN N E LLA, new genus. 

Type . — Pterinea 7/KU/H /hsis Clarkes 

I>uig}iOHts . — Jherinoid shells with low (‘onv(‘x hd‘t \alv(% and flat or 
coneave (i*osnpinate) right valve; hinge line ])rodiiced, wider than 
body of shell in young, but niiieli shorter than greatest width of 
mature shells. Body of shell obligue, in young shells inelining back- 
ward 25 to 40 degrees fi-om the hinge line in a straight line; in 
mature shells (50 mm. long and over) the lower part of th(‘ body 
curves backward forming a broad posterior extension, the exti'eme 
mai'gin of which reaches considerably beyond the ]^ost(‘i*ior end of 
the wing. This is a characteristi(* expression of full gi*own shed Is of 
this genus. 

Radial scul])ture on outer surface of nondecorticated left valves 
usually tine and nnmerons as in Tohnaat; similar sculpture on body 
of I’ight valves of type species but less distinct than on left valves. 
Cardinal teeth, posterior lateral teeth, miisculai* scars, and resiipina- 
tion of right valve as in Pterinea .s/r/c/o), Tohnaau and ('or- 

nellife.s. Teeth not as in JI iiavpteria. 

The type species of this genus is from the Eodevonian of Moose- 
head Lake region in Somerset County, Maine. 

A NEW PTEKINOII) GENUS A( 'TINOUTEUEULA ItESEMBLING EXTEIU 
NALLY THE AVKU LOU) GENUS ACnU N( )I*TEKI A. 

Among the l^terinoid shells of ]\Iaine, specimens which at first were 
referred to Actlno ptera appear to be distinctly Pterinoid, as shown 
by their teeth and muscular scars, but ditt'ei* generically from the 
Pterineas (see Tohnata) by their strongly convex right valves. 

For this group of shells tin' generic name Aetino ptcrella is pro- 
posed. 

ACTINOPTERELEA, new genus. 

Type. — Pterinea radiatirs Clarke, paid. 

Diagnofiis . — Oblique pterinoid shells Avith posterior Aving and an- 
terior ear both well developed; both vahes strongly convex, left 
vah^e A^entricose, with nariOAV oblique body i right valve generally less 
coiiA^ex than left but coua'cx from beak to ventral margin, not be- 
coming resupinate. Umbones protruding slightly beyond the hing<" 
line. Ligamental area Avell developed, striated; cardinal teeth pres- 
ent, thi*ee or four in number; lateral teeth (or tooth) Aveli developed 
and close to ligamental area. A small, deep, anterioi* muscular scar 
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situated on the ear; the large posterioi* muscular scar is obscui’e. 
Surface ornamentation line or strong radial ribs on body and wing 
and occasionally on ear of left valve; radial ri)>s on body of right 
valve occasionally .strong but generally obscure. Size smaller than 
many ptcrinoids, lai’gest specimens from Maine collections rarely over 
mm, long. 

Several s})ccies of this type have been recognized in the Chapman 
fauna of iNIaine, the dcscri})tion of which was in proce.ss when Clarke's 
])aper on Some ikmv Devonic Fossils was issued. The species referred 
to were found to diti'ei* from Hall in theii* interior char- 

actei‘s, and they dilfer also from the i*adially scul})tured Pterf)ieaH 
of Goldfuss in having the I'iglit valve convex from the beak out to the 
ventral margin, though less convc^x than the left valve (not resnpi- 
nate as in my ucav genus ToJtaaia.) 

Tn the d(‘scription of Pterinca radhdis Clarke refers to teeth and 
anterior muscailar scar in combination Avith an Actinopteria-like ex- 
terior, but in figuring the species he has given first tAvo figures of the 
exterior of Actino])terella folloAved by tAvo figures of FoUmauneUa^ 
neAv genus. 

Tn citing the name Pterinea radi<dis Clai'ke as type of the genus the 
latter two figures are not included and the statement that the “ hinge 
line is but slightly extended " does not apply to specimens of the 
genus Acfinojdcri Ha although it does apply to FoJhiuunu Ua repre- 
sented by the loAver tAVo figures. 

Ptcrima cdinuudi Clarke also belongs to the genus ArthiopfcreUa. 

The description and figures of PtvruudeUa }>enmsid<v Clarke also 
indicate molds of the inteiaor of i-ight valves of this same species, 
liecause of the nnceifainty and confusion occasioned by the Avoixling 
and figures giA^en under the name Pterh\en radudls Clarke, the fol- 
loAving brief definition of Actluoj}ter(Ua rcuUaUs. based uix)n speci- 
mens collected for the U. 8. (ieological Suiwey, is here giAvm. The 
illustration and full discussion of the species is re.served for the mono- 
graph of the Chapman Fauna noAV in prepai*ation, 

ACTINOPTERELLA RADIALIS Clarke, sensu stricto. 

1007. PtrriilotcUa nuUaUs Clarke, part, X. Y. State Mas. Bull. Xo. 107, 
1 >. H07, upper fijxures only (the lower a.cnres represent the characters 
of F(ilhuamu'U(i , new genus). EoUevonian, Presiiue Isle Stream, 
Chapman Plantation, Aroostook County, Blaine. 

1007. PtcriuotvUa peuiusulw Clarke, X. Y. State Mus. P>ull. Xo. 107, 
p. 212, hgs. on p. 213. EodeA'onic, Prescjue Isle Stream, Chapman 
Plantation, Maine. 

Sj)ecific d'nif/no,sls. — Shells obliquely rhomboid; hinge line long, 
equaling greatest Avidth of shell; anterior ear and posterioi* Aving 

^ Some new Devonic Fossils, i>. 203. 



^ Idem., p. 212. 
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])Otli well (IcvoIojxmI : jmterior ciu* stiHiniTr I y s('j>jn*nle I'rom 

sliell body; l)ouks protrude* nliove* tlio hiiui’e line, tint of left valve 
gibbous and lar^H'r than (bat of I’igbt valve; ])os(erior iiiai*^in of 
body ])rotrudin<r liaekward about (be saiiK* distaiua* as (1k‘ j)ost(‘rior 
end of wini>'. l^et'l valve \entri<‘ose, rio-lit \alve eouvevx but less so 
than tlie left. Lio-ainent narrow and striate, devel()})ed both sid(*s 
tbe ninbone. Anterioi* innsenlar s(*ar small but deeply ineised. 
situated in front of tbe umboiu's at tbe base of foremost (‘ardiiial 
tootb between tbe ear pi*oj)(‘r and byssal sinus. Post(*rioi* muscular 
.seal* lai‘i>e and shallow, .situated partly on l)ody of s1h*11, jiartly on tbe 
wiiui*. T(*etb several, varyino- in number {r\ to 4) ; simple cardinal 
t(‘etb; one or two lateral teetb situated near tbe edav of tbe binae 
area and nearly, but not (juite, jiarallel to it. Surfac(* of b*ft valve* 
covered with rounded radial ribl(*ts, somewbat irreanlar, \aryina in 
size from fine lines to strona riblets, stronaest on jiosterior half of 
body, either absent or only faintly marked on tbe wina ni* ear. Kiabt 
valve either without radial sculj>ture. or radial lines oi* riblets 
oJ)scnre. 

Tbe sjDeciniens of this s]:>eeies are abundant in tbe (diapman sand- 
stone on Presque Tsie Stream, Chai)inan Plantation, Aroostook rounty, 
Maine, from which the type specimens here illu.strated caim*. 

CORNELLITES, new genus. 

Type. — Pterineif fas<‘irulata Goldfuss. 

(hmerli' diaynoTiii . — A strongly marked Pterinoid shell with gib- 
bous, rather nari’ow oblitpu* body (left valve) : large ear, olf from 
body by well defined sulcus; a large, broad flat wing, abrn])tly .set oil 
from body: tbe I’ight valve slightly convex in uml)onal region, flat to 
resii]>inate ventrally. Ligainental area striate: both cardinal and 
lateral teetb present : ])osterior mus(‘ular scar distinct and ant(*rioi‘ 
mnsenbu* seal* smaller and .strongly im])re.ssed. 

The surface marked by a few strong radial i*ibs, with gen(*rally 
finer radial lines betwc*en them, and the line conc(*nlric lainelbe of 
gi'owtb generally evident over the radial sculpture. Tbe i*adial .sculp- 
ture covei‘s tile body and both wing and ear of tin* left valve in tin* 
type species. In other species which may be referred to tbe genus 
tbe sculpture on tbe eai* is restricted to concentric lines of growth, 
and the radial markings on the wings may be obscure. Tbe right 
valve genei*ally lacks radial sculptui’c exce])t on the posterior wings 
where it is ob.scnre; occasionally the stronger radial ribs are <*vident 
ujion the body of the right valve. 

The name (U>rncJUfes is given in honor of Ezra C<n*nell, tin* founder 
of Cornell Univei'sity, at which institution this description is written. 
The well marked section of the original genus Ptenhva is repr(*s(*nted 
by the s]iecies Pti eh\ea f(m‘i<‘\d(d(i Goldfuss and P. eo^tatu (roldfuss. 
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It is also represontod in America by the common Hamilton form 
Pterlncu fabcUa Conrad. 

It Avas recopiized by Freeh under the heading- gruppe der 
Pterlmva eostataP Tln\t species Avhile holding the generic characters 
is more extreme and less typical of the generic characters than 
P, faRciruIata, which is here taken as the generic type. 

The genus as defined is not certainly known to appear in the ]\Iaine 
rocks. Clarke has described a small species from T^i'esque Isle Sti*eam, 
under the name Pterhuui c/. fa,s<‘}(ndata (toldfuss, and others from 
Halhonsie, New BrunsAvick, iindei* the name Pterinea fa^c'ivulata 
(loldfuss, A^ai‘. orr}(le)dal(\ but both of those forms have the right 
vah-e couA-ex, Avhei'eas in the right A-ah^ of Cornellltes (as in Pterhiea 
sen.stf fdrirto, M icropterhi, FollnuunielUi, and Tolmaia) the right 
A-al\-e, AA-hile slightly Comdex at the umbonal end, rapidly flattens and 
before reaching the ventral margin in adult shells becomes resupinate. 

In North America CorneJUtet-i {Idcruied) fahella Conrad is a repre- 
sentatiAe species of this genus and it is often abundant in the Hamil- 
ton rocks of Ncav York State. 

In this paper no attempt is made to go beyond the set of forms 
included by Goldfuss in his genus Pter'ntea. Of the accepted Pteri- 
those of the type P. }(vrU^ iiormally Avithout i‘adial surface 
sculptui'e, constitute the genus Pterinea Goldfuss sensu i^trleto. 

The species of type of P, rentrleosa, Avithout radial surface sculp- 
ture, ai‘e mentioned under the name M Icropterla P^rech. The species 
Avith fine radial sculpture of types of P. llneata Goldfuss are called 
Tolmala: forms resembling T ohnala in sculpture, but having bicon- 
A'ex shells, probablv including P, lamellosa and P. retlcaJata are as- 
signed to a ncAv genus Aetinopte)‘ella, Other foians of similar surface 
markings but Avith large shells and cuiwed body, the A-entral portion 
extending baclvAvard beyond the exti*eme end of Aving, like P^reclCs 
P. o^<frelfonnls in foian, ai'e called Folhi}an}ielJ(r neAV genus; and 
finally the species of type P. faselealata and represented in America 
by Pterinea fahelJa are called Cornellltes, ncAv genus. 

In the preparation of this paper the valuable assistance of ]\Ir. C. L. 
Breger is hereby acknoAvledged. He has thoroughly revieAved the 
literature bearing upon the subject and Avorked oati* the materials 
Avith the author, making scA-eral important suggestions. The authoi*, 
hoAvever, is responsible for the classification and descriptions here 
giA^en. 



